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Granite residual soil in the southeast coastal areas of China is widely distributed, 
in Fujian and Guangdong granite exposed area reach 30% -40% of the total area, 
residual soil thickness reach 20-35m, many of the key projects and infrastructure 
construction in the area are dominated by granite residual soil as an important 
geological environment and the main carrier. The southeastern coastal area is hot and 
humid and the rainfall is very abundant, the rainwater is easily penetrated into the soil 
through the pores, the technical problems of the safety and stability of the granite 
residual soil under the strong seepage flow in the process of construction are related to 
the success or failure of various key projects in the process of urbanization, therefore, 
it is of great theoretical and practical significance to study the seepage characteristics 
of granite residual soil and the seepage deformation of foundation pit.  
This paper takes the granite residual soil from the southeastern coastal area as the 
research object, make saturated and remolded samples, study on permeability 
coefficient and seepage deformation characteristics of granite residual soil by using 
SLB-1 stress-strain controlled triaxial shear seepage tester, TST-55-type  
varying-head  permeameter and other equipment, based on the MIDAS GTS NX 
finite element software and the foundation pit engineering with granite residual soil as 
the main geological environment, the influence of groundwater seepage on the 
deformation of foundation pit is analyzed. The main research contents are as follows: 
1. The main physical properties of granite residual soil were analyzed, the effects 
of factors such as void ratio, osmotic pressure, confining pressure, stress path, 
principal stress difference and seepage-consolidation condition on the permeability 
coefficient were studied by triaxial seepage test and variable head seepage test, at the 
same time, the results of variable head seepage test and the results of triaxial seepage 
















2. The influence of four kinds of modified materials, such as slag powder, cement, 
bentonite and sand, on the permeability coefficient of granite residual soil under 
different mixing ratio was analyzed by the variable head seepage test, and the 
permeability coefficient of the original granite residual soil is compared and analyzed; 
3. The influence of multi - factors such as porosity ratio, osmotic pressure, 
confining pressure and principal stress difference on the seepage and deformation 
characteristics of granite residual soil was studied by triaxial seepage test, and the 
mechanism of seepage deformation of soil is analyzed; 
4. Based on the deep foundation pit engineering with granite residual soil as the 
main soil layer, finite element numerical simulation based on seepage-stress coupling 
is carried out by MIDAS GTS NX software, in order to facilitate the comparative 
analysis, select no seepage, there are seepage without water curtain, there are seepage 
with water curtain three conditions, the distribution characteristics of pore water 
pressure, hydraulic gradient and seepage velocity are studied under the condition of 
seepage, and the deformation characteristics of the ground settlement, the horizontal 
deformation of the retainig pile and bottom heave are analyzed and compared under 
three kinds of working conditions; 
5. In the case of seepage with a water curtain, the influence of factors, such as the 
permeability coefficient, the initial groundwater level and the depth of precipitation, 
on the characteristics of seepage field, such as the maximum hydraulic gradient, the 
maximum seepage velocity, the maximum seepage flow and the pore water pressure 
distribution, and the deformation characteristics of foundation pit, such as ground 
settlement, the horizontal deformation of the retainig pile and bottom heave, are 
studied. 
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